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TOTAL MAXIMUM DAILY LOAD (TMDL)

Total Mercury in Fish Tissue Residue

Inthe
I n the Suwannee River Water shed

Under the authority of Section 303(d) of the Clean Water Act, 33 U.S.C. 1251 et seq., asamended by
the Water Quality Act of 1987, P.L. 100-4, the U.S. Environmental Protection Agency is hereby
establishing a TMDL for total mercury for the protection of public health associated with the
consumption of fish taken from the following segments of the Suwannee River in Georgia:

Suwannee Canal - Okefenokee Swamp
Suwannee River Mainstem: Suwannee Canal to StateLine

The calculated alowable load of mercury that may come into the identified segments of the
Suwannee River without exceeding the applicable water quality standard is2.6 kilograms per year.
The applicable water quality standard is the State of Georgia' s numeric interpretation of their
narrative water quality standard for protection of human health from toxic substances. This
interpretation indicates that the consumption of fish by the general population is not to exceed 0.3
mg/kg mercury infishtissue. Based on a current estimated loading of 6.1 kilogramsper year, an
estimated 58% reduction in mercury loading is needed for the identified sections of the
Suwannee River to meet the applicable water quality standard of 2.8 nanograms per liter

(ng/l).

This TMDL shall become effective immediately, and isincorporated into the Continuing
Planning Process for the State of Georgia under Sections 303(d)(2) and 303(e) of the Clean
Water Act.

Signed this day of , 2002.

Beverly H. Banister, Director
Water Management Division
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1. Introduction

The U.S. Environmental Protection Agency (EPA) Region 4 is proposing this Total
Maximum Daily Load (TMDL) for total mercury for two listed segments of the Suwannee
River Basin. The listed segments are as follows:

Suwannee Canal - Okefenokee Swamp
Suwannee River Mainstem: Suwannee Canal to State Line

These segments are included on the State of Georgia' s 2000 Section 303(d) list of impaired
waters because mercury in certain species of fish tissue exceeds the Georgia Department of
Natural Resources (GDNR) Fish Consumption Guidelines State' s guidelines.

TMDLsarerequired for waterson astate’ s Section 303(d) list by Section 303(d) of the Clean
Water Act (CWA) and the associated regulations at 40 CFR Part 130. A TMDL establishes
the maximum amount of a pollutant a waterbody can assimilate without exceeding the
applicable water quality standard. The TMDL allocates the total allowable pollutant load to
individual sourcesor categories of pollution sourcesthrough wastel oad allocations (WLAS)
for point sources regulated by the National Pollutant Discharge Elimination System
(NPDES) program and through load allocations (LAs) for all other sources. TheWLAsand
LAsinthe TMDL provideabasisfor statesto reduce pollution from both point and nonpoint
sourcesthat will lead to restoration of the quality of theimpaired waterbody. The purpose of
thisTMDL isto identify the allowable load of mercury that will result in attainment of the
applicablewater quality standard, and the unrestricted use of theidentified segmentsfor fish
consumption.

ThisTMDL satisfies aconsent decree obligation established in SierraClub, et. al. v. EPA,
Civil Action: 94-CV-2501-MHS. The Consent Decreerequires TMDL sto be devel oped for
al waters on Georgia s current Section 303 (d) list consistent with the schedul e established
by Georgia for its rotating basin management approach. The State of Georgia requested
EPA to develop thisTMDL, and assuch, EPA isproposing thisTMDL for Georgiafor the 2
segments of the Suwannee River.

2. Phased Approach to the TMDL

EPA recognizes that it may be appropriate to revise this TMDL based on information
gathered and analyses performed after August 2001. With such possible revisionsin mind,
thisTMDL ischaracterized asaphased TMDL. Inaphased TMDL, EPA or the state uses
the best information available at the time to establish the TMDL at levels necessary to
implement applicable water quality standards and to make the allocations to the pollution
sources. However, the phased TMDL approach recognizes that additional data and
information may be necessary to validate the assumptions of the TMDL and to provide
greater certainty that the TMDL will achieve the applicable water quality standard. Thus, the
Phase 1 TMDL identifies dataand information to be collected after thefirst phase TMDL is
established that would then be assessed and would form the basisfor aPhase2 TMDL. The
Phase 2 TMDL may revisethe needed |oad reductions or the all ocation of the allowableload

1
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or both. EPA intendsto gather new information and perform new analyses so asto produce
arevised or Phase2 TMDL for mercury for theidentified segments of the SuwanneeRiver, if
necessary, in 2010. The phased approach isappropriatefor thisTMDL becauseinformation
on the actual contributions of mercury to the Suwannee River from both point and nonpoint
sources will be much better characterized in the future.

2.1. Phased Approach to Atmospheric Sources

The impairment of the Suwannee River by mercury is largely due to the deposition of
mercury from the atmosphere. This TMDL estimates that over 99 percent of the pollutant
loads to the River come from the atmosphere (Section 6.1). An analysis of atmospheric
deposition to the watershed isincluded in this TMDL as Appendix A. Mercury is emitted
into the atmosphere by a large number of different sources. The mercury that reaches the
watershed comes from nearby sources (local sources) aswell as sources much farther away,
both within the United States (national sources) and outside of the United States
(international sources). Only asmall part, lessthan 1 percent, of the mercury loading isdue
to discharges from water point sources (e.g., pipes) into the River or itstributaries.

In Appendix A, EPA has madeits best attempt to characterize the air sources of mercury to
the watershed, given the time available to the Agency for establishing the TMDL. The
analysis of deposition of mercury from the atmosphere to the watershed depends heavily on
modeling conducted for the Mercury Study Report to Congress (EPA, 1997). ThisStudy was
based on the Regional Lagrangian Model of Air Pollution (RELMAP) modeling, which has
several areas of uncertainty, and assumptions that could affect the level of reductions
projected by the analysis. Many of these uncertainties are not unigue to the analysis of
atmospheric deposition prepared for this Mercury TMDL. Some of these uncertainties
include the estimates of the amount of the chemical form or species of mercury emitted by
each source category; the projected level of reductions from each source category subject to
the Clean Air Act (CAA) Section 129 or 111 or Maximum Achievable Control Technology
(MACT); the definition of local sources contributing deposition to the watershed; the
contribution from global sources; and other aspects of the modeling. Whileitisnot possible
to quantify the net effect of these factors, EPA believes the assumptions made to address
these uncertainties are reasonabl e and consistent with the state-of-the art mercury modeling
available at thetimethis TMDL was prepared. EPA expects that a combination of ongoing
and future activities under the Clean Air Act will achieve reductions in air deposition of
mercury that will enable achievement of water quality standards. These activities include
promulgated MACT standards, MACT standards under development, and new legislationto
control multiple air pollutants from electric utilities. The activities underway to address
mercury are described further in Appendix A. EPA is soliciting comments on this aspect of
the proposed TMDL.

2.2. Phased Approach to Water Point Sources

Atthistime, thereisrelatively little dataon the actual oading of mercury from NPDES point
sources in the basin. Because, until recently, EPA’s published method for the analysis of
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mercury was not sensitive enough to measure mercury at low tracelevel concentrations, most
NPDES facilities have not detected mercury during their required priority pollutant
monitoring. EPA assumes, however, that all facilities discharge somemercury into the River
with their effluent because mercury is pervasive in the environment and is present in
rainwater.

Recently, in 1998, EPA adopted anew analytical procedurethat detects mercury at low trace
level concentrations (0.5 nanogramg/liter) (See EPA Method 1631, Revision B, 40 C.F.R.
136.3(a)). A sampling by EPA of asmall subset of the NPDES dischargersin South Georgia
using the trace level Method 1631 analytical technique verifies EPA’s assumption that all
facilitiesare discharging somemercury. AsNPDES permitsarereissued, dischargerswill be
required to use the version of Method 1631 then in effect for analyzing mercury. (Georgia
Rules and Regulations for Water Quality Control, Chapter 391-3-6-.06). Therefore, in the
Phase 2 TMDL, data on the concentration of mercury in point source discharges using the
more sensitive analytical technique will be available to characterize the actual loading of
mercury into the River. Thiswill allow EPA, asappropriate, to refine wastel oad all ocations
provided inthe TMDL.

Because the impairment of the listed waterbodies by mercury is due predominantly to air
deposition, the complete elimination or significant reduction of mercury from water point
source discharges would produce little benefit in the quality of the River. In addition, the
elimination or significant reduction of mercury would likely be expensive and possibly
technically infeasiblefor point sourcesto implement. Since many of the NPDESfacilitiesin
the basin affected by this TMDL are municipa wastewater treatment plants that are funded
through the taxpayers, EPA chooses to move cautiously before implementing wastel oad
alocationsthat may cause significant economic hardship in asituation where, ashere, EPA
expects most of the needed mercury reductions to be achieved through Clean Air Act
reductionsin mercury emissionsfromair sources. InthisPhase 1 TMDL, EPA expects point
source loadings of mercury will be reduced primarily through mercury minimization
programs devel oped and implemented by some point sources.

In summary, during implementation of the Phase 1 TMDL, EPA expects the following
activities to occur:

NPDES facilities will monitor for mercury and characterize it in their influent and
effluent for mercury using the more sensitive analytical technique (the version of
Method 1631 then in effect). Thesefacilities consist of 3 municipal facilities, and 1
industrial facility. (See Section 10.2.)

Where appropriate, NPDES point sources will develop and implement mercury
minimization plans;

Air point sources will continue to reduce emissions of mercury through
implementation of the Clean Air Act Section 112 MACT requirements and Section
129 Solid Waste Combustion requirements,




Total Maximum Daily Load for Total Mercury in the Suwannee Watershed, GA February 28, 2002

EPA and the regulated community will improve the mercury air emissionsinventory;

EPA will refine and revisethe mercury air deposition modeling to better characterize
sources of mercury; and

EPA and the State will collect additional ambient dataon mercury concentrationsin
water, sediment and fish.

EPA intends to use the data and information collected and developed during the next ten
years to revise the Phase 1 TMDL, as necessary, to assure that the allowable load will be
achieved by implementation of the TMDL. EPA’s intention to revise the TMDL is
consistent with the State of Georgia's Rotating Basin Management Program (RBMP)
schedule. Under Georgia’ s current RBM P schedule, NPDES permitsin the Suwannee River
Basinwill bereissued in 2011. Therefore, EPA intendstorevisethe TMDL oneyear prior to
reissuance of permitsin the Basin.

3. Problem Definition

The Suwannee River is on the State of Georgia' s 2000 Section 303(d) list. The Suwannee
River was listed because mercury in the tissue of largemouth bass and sunfish exceeded the
Fish Consumption Guidelines (FCG) established by the State of Georgia. (See Georgia
Department of Natural Resources, 2000.) The Fish Consumption Guidelines establish limits
on the amount of fish that should be consumed over agiventimeframe (aweek or amonth)
in order to protect human health.

The Georgia Department of Natural Resources (DNR) uses a risk-based approach to
determine how often contaminated fish may be consumed at different levels of fish tissue
contamination assuming a consumption rate of approximately 32.5 grams per day. Table1
providesthe frequency of consumption for three different levels of fish tissue contaminated
with mercury.

Table 1 Georgia Department of Natural Resour ces Fish Consumption Guideline

Mercury Fish Tissue Frequency of
Threshold (mg/kg) Consumption
0.23 Once a Week
0.70 Once aMonth
2.3 Do Not Eat

If fish tissue contains 0.23 mg/kg (parts per million) or more of mercury, the State’'s FCG
indicatesthat the fish should not be consumed more than once aweek. If fish tissue contains
0.70 mg/kg (parts per million) or more of mercury, the State’ s FCG indicates the fish should
not be consumed more than once amonth, and if the fish tissue contains 2.30 mg/kg (parts
per million) or greater of mercury, the Stateissuesa*“ Do Not Eat” guideline. Thefollowing
FCG arein placefor the Suwannee River: largemouth bass (once amonth) and sunfish (once
aweek).
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The methodology used by the State of Georgiain the development of the fish consumption
guidelines targets specific species and size of fish, and uses a conservative risked-based
approach in determining whether consumption guidance is warranted for a particular
waterbody. EPA supports the State of Georgia's approach to establishing consumption
guidelines as an appropriate way to inform the public of the potential risksin eating certain
size and species of fish.

4. Applicable Water Quality Standard

TMDLsare established at level s necessary to attain and maintain the applicable narrativeand
numerical water quality standards. (See 40 CFR Section 130.7(c)(1).) The State of Georgia's
Rules and Regulations for Water Quality Control do not include anumeric criterion for the
protection of human health from methylmercury. The State’ sregulations provide anarrative
water quality standard, free from toxics. Since mercury may cause toxicity in humans, a
numeric “interpretation” of the narrative water quality standard is necessary to assure that a
TMDL will protect human health. EPA defersto the State water quality standard or criterion
asthe applicablewater quality standard for development of the TMDL. Statesmay establish
(or interpret) their applicable water quality standards for protection of human hedth at a
numeric concentration different from their fish consumption guidelines. The State of
Georgiahas made anumeric interpretation of their narrative water quality standard for toxic
substances at a numeric concentration of no more than 0.3 mg/kg Methylmercury in fish
tissue. (Seethe July 2001 letter from the State to EPA.) Thisnumeric interpretation protects
the " general population” which isthe population that consumes 17.5 gramsper day or less of
freshwater fish. Thisapproach isconsistent with EPA’ srecently adopted guidance valuefor
the protection of human health from methylmercury described in the document titled, “Water
Quality Criterion for the Protection of Human Health: Methylmercury”. (EPA 2001) Using
thismethodology, it isdetermined that the general population isconsuming greater than 17.5
grams of fish per day, the waterbody is determined to be impaired and will be included on
future State Section 303(d) listswhen the wel ghted fish consumption concentration isgreater
than 0.30 mg/kg. The methodology uses a “weighted consumption” approach. When only
trophic level 3 and 4 fish have been collected the methodol ogy assumesthat 8 grams per day
(58.4%) of thetotal fish consumption istrophic level 3 fish (e.g., catfish and sunfish), and
5.7 grams per day (41.6%) aretrophic level 4 fish (e.g., largemouth bass). (See Equation 4-1
below.)

Equation 4-1 Weight Fish Tissue Calculation to Deter mine Impair ment

Weighted FishTissueConcentration=( Avg Trophic4Conc.* 41.6%) + ( Avg Trophic 3* 58.4%)
where:

Avg. Trophic 4 Concentration = 0.8 mg/kg
Avg. Trophic Level 3 Concentration = 0.2 mg/kg

EPA collected site-specific datafrom the Suwannee River on ambient mercury infish tissue
and in the water column in the summer of 2000 and in March/April 2001 at 2 locations.
Using Equation 4-1, site-specific fish tissue concentration date collected in the Suwannee
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River yields a weighted fish tissue concentration of 0.6 mg/kg which is greater than the
State’ s current, applicable water quality criterion of 0.3 mg/kg.

5. TMDL Target

In order to establish the TMDL, the maximum allowable concentration of total mercury in
the ambient water must be determined that will prevent accumulation of methylmercury in
fish tissue above the applicable water quality standard of 0.3 mg/kg level. To determinethis
allowable ambient water concentration, EPA referred to the “Methodology for Deriving
Ambient Water Quality Criteria for the Protection of Human Health” (EPA 2000). The
methodology is expressed below (Equation 5-1):

Equation 5-1 Water Quality Standard Calculation

_ ((ReferenceDose- RSC)* BodyWeight * UnitsConversion)
(ConsumptionRate* Weighted BAF * FractionMeHQ)

WQS

where;

WQS=2.8ng/l

Reference Dose = 0.0001 mg/kg/day MeHg

RSC = 0.000027mg/kg/day MeHg (Relative Source Contribution from Saltwater Species)
Body Weight = 70 kg

Units Conversion = 1.0E6

Consumption Rate = 0.0175 kg/day Fish

Weighted Bioaccumulation Factor = 2,224,478

Fraction of the Total Mercury as Methylmercury = 0.05 as measured

In the determination of the allowable ambient water concentration, EPA used the
recommended national valuesfrom the Human Health Methodology, including the reference
dose of 0.0001-mg/k/day methylmercury; astandard average adult body weight of 70 kg; and
the consumption rate for the general population of 17.5 grams per day. (Note that a recent
report by the National Academy of Sciences confirmsthat methylmercury is a potent toxin,
and concludes that EPA’ s reference dose of 0.0001 mg/kg/day is appropriate. (See NAS,
Toxicological Effects of Methylmercury, July 2000)). For the other factors in the
calculation, bioaccumul ation and fraction methylmercury, EPA used site-specific datafrom
the Suwannee River collected in summer of 2000 and March/April of 2001. (See Section
6.3.) From this site-specific data, EPA determined a representative “weighted”
bioaccumulation factor (BAF). This BAF was calculated by taking the average calculated
BAF from each of the two trophic levels to determine a “weighted” BAF based upon the
different consumption rates for trophic levels, and the measured fraction methylmercury of
0.05. Using thisapproach, an allowable concentration of total mercury in the ambient water
of Suwannee River for the protection of human health is 2.8 nanograms per liter (parts per
trillion). Thisconcentration or lessin the ambient water will prevent the bioaccumul ation of
mercury in fish tissue above 0.3 mg/kg. The site-specific datafor total mercury in the water
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column collected during the monitoring in 2000 and 2001 was 4.0 ng/l to 5.2 ng/l.

6. Background

The Suwannee watershed islocated in Southwestern Georgia. The entiredrainage areaof the
Suwannee watershed (USGS Hydrologic Unit Code (HUC) 3110201) is approximately
6932976 square kilometers. The Suwannee watershed is presented in Figure 1.

Suwanee Watershed
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Figure 1 Suwannee Water shed

The Suwannee watershed has been divided into 9 subwatersheds (Figure 2) for thisTMDL,
representing all of themajor tributariesto the Suwannee River. A total mercury load will be
determined for each of these subwatersheds to determine the impact of atmospheric
deposition on the Suwannee River.
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Watershed Delineation
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Figure 2 Suwannee W ater shed Delineation

The watershed contains several different types of landuses. The landuses for the Suwannee
watershed are given in Figure 3. Different landuses collect and distribute mercury at

different rates as a function of runoff and erosion.
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Figure 3 Suwannee Water shed L anduses

This TMDL covers al waterbodies in the Suwannee watershed. Because the spatial
distribution of mercury contamination is not completely known in the streams and creeks
throughout the watershed, and fish move throughout the watershed, thisTMDL isdevel oped
to protect all streamsand creeksin the entire watershed from unacceptabl e accumul ations of
mercury in fish tissue. As discussed in previous sections of this document, the State of
Georgia has issued a Fish Consumption Guideline for various segments of the Suwannee
River and tributaries. This guideline wasissued due to elevated levels of mercury found in
fish flesh collected in the watershed.

6.1. Source Assessment

A TMDL evauation must examine all known potential sources of the pollutant in the
watershed, including point sources, nonpoint sources, and background levels. The source
assessment is used as the basis of development of a model and the analysis of TMDL
allocation options. ThisTMDL analysisincludes contributions from point sources, nonpoint
sources and background levels. The point sources in the Suwannee River watershed, which
could potentially have mercury in their discharge, are listed in Table 2.
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Table 2 Permitted Facilitiesin Suwannee Water shed

Facility Permit # County
Brockway Standard, Inc. | GA0032921 Clinch
DNR Stephen C Foster | GA0049581 Charlton
Homerville Ind Park GA0037460 Clinch
Homerville WPCP GA0031828 Clinch

6.2. Watershed Background Load

Significant atmospheric sources of mercury often causelocally elevated areas of atmospheric
deposition downwind. Mercury emitted from man-made sources usually contains both
gaseous elemental mercury (Hg (0)) and divalent mercury (Hg(I1)). Hg (1) forms, because of
their solubility and their tendency to attach to particles, redeposit relatively close to their
source (probably within a few hundred miles) whereas Hg (0) remains in the atmosphere
much longer.

Based on a review of the Mercury Study Report to Congress, significant potential point
sources of airborne mercury include coa -fired power plants, waste incinerators, cement and
limekilns, smelters, pulp and paper mills, and chlor-alkali factories (USEPA, 1997).

Atmospheric deposition isamajor source of mercury in many partsof the country. Inastudy
of trace metal contamination in reservoirsin New Mexico, it was found that 80 percent of
mercury found in surface waters was coming from atmospheric deposition (Popp et al.,
1996). Inother remote areas (Wisconsin, Sweden, and Canada) atmospheric deposition has
been identified as the primary (or possibly only) contributor of mercury to the waterbodies
(Watras et a., 1994; Burke et al., 1995; Keeler et al., 1994).

6.2.1. RELMAP Mercury Deposition Rates

Aspart of the Mercury Report to Congress, anational airshed model (RELMAP) was applied
to the continental United States. This model provides a distribution of both wet and dry
deposition of mercury asfunction of air emissionsand global sources. Figure4 and Figure5
illustrate the dry and wet deposition rates for South Georgiaas derived by RELMAP. The
RELMAP model, which was used to predict these deposition rates, was based upon an
outdated emissions inventory and did not include other foreign airsheds (i.e. Mexico and
others). Other data, presented below, has been relied on for this TMDL.

10
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Figure4 Mercury Dry Deposition Rates as Reported in the Mercury Report to Congress
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Figure5 Mercury Wet Deposition Rates as Reported in the Mercury Report to Congress

6.2.2. Mercury Deposition Network

The objective of the Mercury Deposition Network (MDN) isto develop anational database
of weekly concentrations of total mercury in precipitation and the seasonal and annual flux of
total mercury in wet deposition. The datawill be used to develop information on spatial and
seasona trends in mercury deposited to surface waters, forested watersheds, and other
sensitive receptors. Locations of the MDN sampling stations are shown on Figure 6.

The EPA Region 4 Air Program reviewed the MDN data for sampling station GAQ09. This
data was compared with the RELMAP deposition predictions and was found to be
substantially higher. Using the MDN data, the average annual wet deposition rate was
determined to be 12.75 1 g/sg. meter and the dry deposition rate was determined to be 6.375
1g/sq. meter.
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sl

Figure 6 Mercury Deposition Network Sampling L ocations

6.3. Available Monitoring Data

The State of Georgia's Environmental Protection Division and the Wildlife Resources
Division routinely monitor water and fish tissuein State waters. Focused monitoring for the
Suwannee River, in accordance with the Georgiariver basin planning cycle, was conducted
in 1988. The metals sampling and analysiswork is done by contract with the United States
Geologic Survey (USGS). Water sampleswere collected and analyzed for metalsincluding
mercury by the USGS in the Suwannee River basin. Mercury analysis methodology for
water samples at that time had a detection limit of 200 ng/l (parts per trillion). This
methodol ogy was used by EPA, the USGS and the statesin their environmental monitoring
programsat that time. Mercury was not detected in water samplesfrom the Suwannee River
prior t01998.

In June of 1998 EPA promulgated Method 1631 for mercury in water for data gathering and
compliance monitoring under the Clean Water Act and Safe Drinking Water Act. (See 64
CFR 30417.) This method has a detection limit of 0.5 ng/l (parts per trillion.) The
availability of this methodol ogy has made detection of mercury in thewater column possible.
Since low concentrations of mercury in water can lead to significant accumulation of
mercury infishtissue, it was necessary for EPA to sample the Suwannee River using Method
1631 to determine the ambient concentration in the River.
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6.3.1. EPA Region 4 Data

Because little ambient mercury data exists for the Suwannee watershed, EPA Region 4
sampled the Suwannee River watershed in June 2000 & March/April 2001. The purpose of
this data collection effort was to collect data needed for the development of this mercury
TMDL. The samplelocations for the watershed areillustrated in Figure 7. Water column,
sediment and fish tissue samples were taken from the mainstem of the Suwannee River. The
following sections provide the results of the field sampling for mercury.
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Figure 7 Suwannee Water shed Sample L ocations

6.3.2. Water Column Data

Water column sampleswere taken to determine the ambient concentration of mercury inthe
water column using Method 1631, an ultra-trace level clean sampling and analytical
technique with a detection limit of 0.5 ng/l. The water column samples were analyzed for
both total mercury and methylmercury. Because methylmercury is the primary form of
mercury taken up in the food chain, it was important to quantify the fraction of the total
mercury in the methyl form. Table 3 provides the measured mercury concentrationsin the
water column in the receiving waterbodies of the Suwannee watershed.
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Table 3 Water Column Mercury Concentrations

Total
Mercury | MeHg |Percent
Station Y ear (ng/l) (ng/l) [Methyl
Suwannee 1 2000 4.03 0.29 3%
Suwannee 2 2000 NA 0.12 NA
Suwannee 1 2001 4.63 0.30 7%
Suwannee 2 2001 5.15 0.12 2%

6.3.3. Sediment/Soil Data

Samples of river sediments were gathered at the same locations as the water samples to
determine the amount of mercury associated with the sediments. This data provides
important information that can be used to parameterize the water quality model by providing
evidence of the effects of mercury in the sediments on the total mercury water column
concentration. Soil sampleswere collected from the surrounding watershed where the other
samples were taken. EPA collected the soil samples to be used in the calibration of the
watershed model. Table 4 provides the mercury concentrations associated with soils
collected during the summer of 2001.

Table 4 Sediment/Soil Mercury Concentrations

Total Mercury Methyl Mercury
(ng/g) (ng/g)
Year |Waterbody|Sediment| Surface Soil | Sediment | Surface Soil
2000 |Suwanneel| 6.70 11.3 6.70 0.02
2000 |Suwannee?2| 6.10 23.3 6.10 0.03
2001 |[Suwanneel| 1.1 0.004
2001 |Suwannee?2| 9.1 0.21

6.3.4. Fish Tissue Data

Samples of fish were taken from the Suwannee River within the same area as the water
column and sediment samples. Trophic level four fish (largemouth bass) and trophiclevel 3
(sunfish) were targeted in the collection. The fish filets obtained during EPA’s sampling
effort were analyzed for total mercury. Table5 providestheindividual fish data. Thefish
tissue mercury concentration will be used to determine a site-specific weighted
bioaccumulation factor (BAF) for trophic level 3 and 4, and to determine the appropriate
target for the TMDL.
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Table5 Fish Tissue Mercury Data

Fish Fish Total

Length | Weight (Mercury

Fish Type Y ear (mm) (9) (mg/kg)
Chain Pickeral 2000 440 537 0.62
Bluegill 2000 225 258 0.37
Warmouth 2000 158 75 0.43
Bowfin 2000 460 788 0.80
Bowfin 2000 432 900 0.54
Bowfin 2001 543 1295 1.80
Bowfin 2001 543 1295 1.70
Bowfin 2001 543 1295 1.30
Bowfin 2001 432 768 0.99
Chain Pickerel 2001 470 831 0.96
Chain Pickerel 2001 298 151 0.39
Chain Pickerel 2001 290 133 0.67
Warmouth 2001 158 96 0.20
Warmouth 2001 140 62 0.18
Warmouth 2001 127 40 0.20
Flier 2001 157 71 0.34
Yellow Bullhead| 2001 225 156 0.38

7. Numeric Targets and Sources - Model Development

Thelink between the fish tissue end-point and the identified sources of mercury isthe basis
for the development of the TMDL. The linkage is defined as the cause and effect
relationship between the selected indicators, the fish tissue end-point and identified sources.
Thisprovidesthe basisfor estimating total assimilative capacity of theriver and any needed
load reductions. InthisTMDL, models of watershed loading of mercury are combined witha
model of mercury cycling and bioaccumulation in the water. This enables a trandation
between the end-point for the TMDL (expressed as a fish tissue concentration of mercury)
and the mercury loads to the water. The loading capacity is then determined by the linkage
analysis as a mercury-loading rate that is consistent with meeting the end-point fish tissue
concentration.

7.1. Watershed Hydrologic and Sediment Loading Model

Ananalysis of watershed |oading could be conducted at variouslevelsof complexity, ranging
from asimplistic gross estimate to a dynamic model that captures the detailed runoff from
the watershed to the receiving waterbody. Because of the l[imited amount of data available
for the watershed to calibrate a detailed dynamic watershed runoff model, amore simplistic
approach istaken to determine the mercury contributions to the River from the surrounding
watershed and atmospheric components. Therefore, a scoping-level analysis of the
watershed mercury load, based on an annual mass balance of water and sediment loading
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from the watershed is used for the TMDL development.

Watershed-scale loading of water and sediment was simulated using the Watershed
Characterization System (WCS). The complexity of this loading function model falls
between that of adetailed simulation model, which attempts a mechanistic, time-dependent
representation of pollutant load generation and transport, and simple export coefficient
models, which do not represent temporal variability. The WCS provides a mechanistic,
simplified simulation of precipitation-driven runoff and sediment delivery, yet isintended to
be applicablewithout calibration. Solidsload, runoff, can then be used to estimate pol | utant
delivery to the receiving waterbody from the watershed. Thisestimateisbased on pollutant
concentrations in wet and dry deposition and processed by soils in the watershed and
ultimately delivered to the receiving waterbody by runoff, erosion and direct deposition.

7.2. Water Quality Fate and Transport Model

WASP5 (Ambrose, et a., 1993) was chosen to simulate mercury fate in the Suwannee River.

WASPS is ageneral dynamic mass balance framework for modeling contaminant fate and
transport in surface waters. Based on the flexible compartment modeling approach, WASP
can be applied in one, two, or three dimensions with advective and dispersive transport
between discrete physical compartments, or segments. A body of water is represented in
WASP asaseriesof discrete computational elementsor segments. Environmental properties
and chemica concentrations are modeled as spatially constant within segments. Each
variable is advected and dispersed among water segments, and exchanged with surficial
benthic segments by diffusive mixing. Sorbed or particulate fractions may settle through
water column segments and deposit to or erode from surficial benthic segments. Within the
bed, dissolved variables may migrate downward or upward through percolation and pore
water diffusion. Sorbed variables may migrate downward or upward through net sedimenta-
tion or erosion.

Two WA SP modelsare provided with WASP5. ThetoxicsWASP model, TOX15, combines
akinetic structure adapted from EXAM S2 with the WA SP5 transport structure and simple
sediment balance algorithmsto predict dissolved and sorbed chemical concentrationsin the
bed and overlying waters. TOXI5 simulatesthe transport and transformation of oneto three
chemicals and one to three types of particulate material. The three chemicals may be
independent, such asisomers of PCB, or they may be linked with reaction yields, such asa
parent compound-daughter product sequence. Each chemical exists asaneutral compound
and up to four ionic species. The neutral and ionic species can exist in five phases.
dissolved, sorbed to dissolved organic carbon (DOC), and sorbed to each of the up to three
types of solids. Local equilibrium is assumed so that the distribution of the chemical
between each of the species and phases is defined by distribution or partition coefficients.
Themodel, then, iscomposed of up to six systems, three chemical and three solids, for which
the general WA SP5 mass balance equation is solved.

The WASP model was parameterized to simulate the fate and transport of mercury for the
development of this TMDL. Site specific and literature values were used to predict water
column concentrations as a function of flow.
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8. Total Maximum Daily Load (TMDL)

The TMDL is the total amount of a pollutant that can be assimilated by the receiving
waterbody while achieving the water quality target protective of human health through fish
consumption. ThisTMDL determinesthe maximum load of total mercury that can enter the
Suwannee watershed within ayear and still achieve awater column concentration for total
mercury a or below the 2.8 ng/l target concentration as determined in the Target
| dentification Section.

8.1. Critical Condition Determination

EPA'’ s derivations of human health criteria assume that effects of mercury are along-term
exposureto water column concentrationsthat |ead to the accumul ation of mercury inthefish
tissue. The TMDL utilizes an average annual flow to determinethe TMDL. Furthermore,
the period of record for climate datastationsin the watershed are used to cal cul ate an annual
average load of mercury to the system.

8.2. Seasonal Variation

Wet deposition isgreatest in the winter and spring seasons. Mercury isexpected to fluctuate
based on the amount and distribution of rainfall, and variability of localized and distant
atmospheric sources. Whileamaximum daily load isestablished inthisTMDL, the average
annual load is of greatest significance since mercury bioaccumulation and the resulting risk
to human health that resultsfrom mercury consumption isalong-term process. Thus, daily or
weekly inputs are less meaningful than total annual loads over many years. The use of an
annual load allows for integration of short-term or seasonal variability.

Methylation of mercury isexpected to be highest during the summer. High temperaturesand
static conditionsresult in hypoxic and/or conditionsthat promote methylation. Based on this
enhanced methylation and high predator feeding activity during the summer, mercury
bioaccumulation is expected to be greatest during the summer. However, based on the
refractory nature of mercury, seasonal changes in body burden would be expected to be
dight. Inherent variability of mercury concentrations between individual fish of the same
and/or different size categoriesis expected to be greater than seasonal variability.

Because the water quality target was determined using data from aone-time sampling event
under asingle condition, the water quality target calculation could be re-visited when more
datais available to determine the annual average condition.

8.3. Margin of Safety

A Margin of Safety (MOS) is a required component of a TMDL that accounts for the
uncertainty about the relationship between the pollutant loads and the quality of thereceiving
waterbody. The MOS is typically incorporated into the conservative assumptions used to
develop the TMDL. A MOS s incorporated into this TMDL in a variety of ways. These
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include:

Selecting the highest predicted water column concentration of mercury in the entire
stretch of river to determine the load reduction needed to achieve Georgia' s water
quality standard. Thisapproach conservatively assumesthat fish are exposed to the
highest water column concentration and accounts for uncertainties associated with
identifying the precise locations where the fish take in mercury.

Assigning a load reduction to point sources. While EPA believes that such
reductions, considered together with reductions from air sources, are necessary to
achieve water quality standards, EPA also recognizes that future studies of mercury
emissionsfrom air sources may indicate that water quality standards can be achieved
solely by controlling air sources. By assigning thisload reduction to point sources,
EPA accountsfor the possibility that air source reductions areinsufficient. Thus, in
addition to reflecting what EPA believes today are necessary load reductions from
point sources, these reductions help account for EPA’s lack of precise knowledge
concerning the relationship between the effects of Clean Air Act controls and water
quality.

Incorporating a number of conservative assumptions in deriving the estimate of
anticipated reductionsin emissionsto theair. Thesearedescribed inthe Analysis of
Atmospheric Deposition of Mercury to the Suwannee River Watershed (2000). In
addition, the resulting estimate does not take into account reductions resulting from
voluntary control measures or new regulations. Therefore, reductions from air
sources may possible be greater than presently estimated.

9. TMDL Development

The TMDL development will integrate the watershed loading with receiving water fate and
transport of mercury. Annual average loads and flows will be used to evaluate current
loading conditions and to determine what the loads would have to be to achieve the water
quality target.

9.1. Model Results

Both the nonpoint source runoff model and the receiving waterbody model were used to
determine the maximum load that could occur and protect fish from accumul ating mercury to
unacceptable levels. This section provides detailed information on how the models were
applied, how the watershed and waterbody were broken down into segments (computational
boxes) and how the mercury was transported throughout the watershed.

9.1.1. Nonpoint Source

The main driving force for the WCS mercury model isthe input of the appropriate wet and
dry deposition rates for mercury. The wet and dry deposition rates that were used in the
watershed model were determined by acomparison between the RELMAP model resultsas
reported in the Mercury Report to Congress and the Mercury Deposition Network sample
collection site located in the Okefenokee Swamp. Y early average dry deposition rates of
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6.375 1g/sgm and wet deposition rates of 12.75 ig/sgm are used in the model. These
deposition rateswereinterpreted from the MDN data. The WCS model was used to calculate
the total load of mercury entering the mainstem portion of the River from the sub basins
delineated in Figure 2. The predicted annual loads are given in Table 6.

Table 6 Annual Average Total Mercury Load from each Sub Basin

Total
Hg |Load|lmpervious Deposition
Area | Load |(mg)| Surface |[Sediment| Runoff | on Water
Watershed Name | (ha) (mg) |/ha| (mglyr) | (mglyr) | (mglyr)| (mglyr)
Upper Suwannee |111682.4(547853 |4.91 |168785.78 |6515.78 |246900.2/125651.25
Suwanne Creek 56452.59353487.8/6.26 (143844.86 |8585.77 [194172.16885
Suwananoochee  [98576.09792348.2/8.04 [309291.41 [11889.06 424694 |46473.75
Misc Creeks 41222.72]257641.4/6.25 [115943.4 (1285.36 (138691.4(1721.25
Tatum Creek 55355.89415941.37.51 [170059.5 4181.24 |236536.85163.75
Toms Creek 45443.56/470853.7/10.36256517.89 (1226.44 [211388.21721.25
Middle Suwannee [88926.75(351220.313.95 |109488.71 [922.83 |220153.820655
Robinson Creek  168195.67/565065.1(8.29 [262094.73 |13535.12 |270501.518933.75
Lower Suwannee |127317.22327960 |18.28759208.94 |124829.54/868623.9574897.5

For each of the sub basins, the total load is presented in mg/yr, and the percentage of the
contribution of mercury from soil/erosion, runoff, direct deposition and impervious soil are
presented. A summary of the distribution of thetotal mercury load to thebasinisprovidedin
Figure 8. Theloadsfrom each of the sub basins are passed onto the water quality model as

an annual load.
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Suwannee Total Mercury Load

O Impervious Surface (mg/yr)
@ Sediment (mg/yr)

O Runoff (mglyr)

O Deposition on Water (mglyr)

Figure8 Mercury Load Distribution

9.1.2. Water Quality Model

The WA SP5 toxic chemical program TOXI15 was set up to simulate mercury inthe mainstem
of the Suwannee River. The mainstem of theriver wasdivided into reaches. Each reachwas
further divided into 2 vertical compartments representing surface water and surficial
sediment. The 2 cm deep surficial sediment layer actively exchanges silt and clay-sized
solids as well as chemicals within the water column. In addition, this layer is the site for
active microbia transformation reactions. Sediment-water column diffusion coefficients
were set at 10™ cm?/sec.

Two solids classes were simulated sand and silt. Sand makes up most of the benthic
sediment compartments, which have adry bulk density of 0.5 g/ml. Given aparticledensity
of 2.7 g/ml, the sediment porosity isabout 0.8 and the bulk density is1.3 g/ml. Siltisfound
both suspended in the water column and in the sediment. These simulationsassumed that 10
mg/L of silt entersthe mainstem from the subwatersheds, settling out at an assumed vel ocity
of 0.3 m/day. Silt in the surficial sediment compartments is assumed to resuspend at a
velocity of 0.006 m/day, giving a concentration of about 0.005 g/ml, or about 1% of the
surficial sediment. The exchanging silt carries sorbed mercury between the water column
and surficial sediment.

Mercury was simulated as 3 components B elemental mercury, Hg®; inorganic divalent
mercury, Hg(I1); and monomethylmercury, MeHg. Hg(l1) and MeHg partition to solids and
dissolved organic carbon (DOC). These are represented as equilibrium reactions governed
by specified partition coefficients. Thethree mercury components are al so subject to several
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transformation reactions, including oxidation of HgP in the water column, reduction and
methylation of Hg(l1) in thewater column and sediment layer, and demethylation of MeHg in
thewater column and sediment layer. Thesearerepresented asfirst-order reactionsgoverned
by specified rate constants. Reduction and demethylation are driven by sunlight, and the
specified surface rate constants are averaged through the water column assuming a light
extinction coefficient (here, 0.5m™). In addition to these transformations, Hg® is subject to
volatile loss from the water column. Thisreaction is governed by atransfer rate calcul ated
from velocity and depth, and by Henry’s Law constant, which was set to 7.1 H 10° L-
atm/mole-K. Under average flow conditions, velocity ranges from 0.2 to 0.3 m/sec, while
depth ranges from 0.37 to 0.69 m. The specified and cal culated reaction coefficients used
here are summarized in Table 7.

Table 7 Specified and Calculated Reaction Rates and Coefficients

Component Reaction Compartment Coefficient Value
Volatilization Water 1.0-3.9day™ (calc)

Hg® Oxidation Water 0.001 day™
Reduction Water 0.05 day™ (surface)

Ho(l1) 0.074 - 0.090 (calc)
Methylation Water 0.001 day™
Methylation Sediment 0.00002 day™
Partitioning to silt Water, Sediment | 2H 10° L/kg
Partitioning to sand Water, Sediment | 4.8H 10° L/kg
Partitioning to DOC Water, Sediment | 2H 10% L/kg
Demethylation to Hg(I1) | Sediment 0.0001 day™

MeHg Demethylation to Hg’ Water 0.1 day™ (surface)

0.074 - 0.090 (calc)

Partitioning to silt Water, Sediment | 2H 10° L/kg
Partitioning to sand Water, Sediment | 1H 10° L/kg
Partitioning to DOC Water, Sediment | 2H 10° L/kg

The Suwannee River simulation was conducted using annual average flow and load. The
average flow simulation wasrun for 20 years, so that steady-state conditionsare achieved in
thewater and surficial sediment. Theflows, depths, velocities, and volumes used for annual
average conditions are summarized in Table 8.
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Table 8 Flows, Depths, Velocitiesand Volumes used in WASP M odel

Length | Depth | Width | Volume | Flow

From To (m) (m) (m) (cm) (cms)
Black River Suwannee Creek  |60874.89] 0.16 | 22.86 | 224092.79 | 6.64
Suwannee Creek D 2659.38| 0.31 | 46.65 | 38033.01 | 13.95
D E 6741.09| 0.33 | 55.82 | 124616.16 | 22.16
E F 7202.35| 0.30 | 48.46 | 103281.12 | 26.62
F Tatum Creek 9578.74| 0.36 | 64.36 | 220866.82 | 31.08
Tatum Creek  |Suwanoochee Creek| 5779.96 | 0.37 | 57.87 | 123537.58 | 40.00
Suwannee Creek B 9758.71| 0.48 | 81.77 | 380923.04 | 42.56
B Tom's Creek 34677.47) 0.48 | 77.91 |1286162.62 | 48.32
Tom's Creek Deep Creek 5149.90| 0.49 | 80.07 | 202058.91 | 50.72
Deep Creek Robinson 20486.67| 0.97 |125.01 | 2473828.87 | 53.93
Robinson A 38197.57| 3.41 |244.53|31815723.41| 61.00

The Watershed Characterization System cal culates mercury loadings to each reach. These
values are specified as constant Hg(ll) and MeHg loadings for each surface water
compartment. Loadings for average flow conditions reflect both wet and dry deposition
throughout the watershed, followed by runoff and erosion to the tributary stream network.
These loadings to the tributary network are subject to reduction and volatilization lossesin
transport to the mainstem. Average reduction factors were calculated for each tributary
inflow using a reduction rate constant of 0.001 day™ aong with that subwatershed’s flow,
water surface area, and assumed depth:

reduction factor=(1-e% =) / k, = Tma

wherek, isthe reduction rate constant in day™ and T iSthe travel timefor the tributary in
days. Thetravel timeis calculated asthetotal tributary surface areatimesits average depth
divided by its average flow.

Table 9 provides the predicted water column concentrations under annual average load and
flow for the Suwannee River. The highest predicted water column concentrationisusedin
the TMDL calculation to determine the maximum annual average load that could occur and
still achieve the target.
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Table 9 Predicted and Observed Mercury Concentrationsunder Annual Average Load and Flow

Calculated
Concentrations River Reach

Total Mercury 1 2 3 4 5 6 7 8 9 10 11

Water Column

(ng/l) 4.07 | 3.28 | 2.02 | 295 | 249 | 2.44 | 3.26 | 3.22 | 5.99 | 6.11 | 6.55
Sediment (ng/g) | 15.07|14.23|12.20| 9.96 | 11.38| 12.08( 13.13| 13.66| 12.81| 12.68| 6.89
Methylmercury

(ng/l)
Water Column | 0.55 | 0.44 | 0.27 | 0.39 | 0.34 [ 0.33 | 0.44 | 0.43 | 0.79 | 0.81 | 0.81

9.2. TMDL Determination

To determine the total maximum load that can come into the Suwannee River, the current
loading conditions are evaluated and instream concentration is determined using the
modeling approach described above. Thisallowsthe development of arelationship between
load and instream mercury concentrations. Using this developed relationship, the total
maximum load can be determined. Because the water column mercury concentration
responseislinear with respect to changesin load, a proportion can be devel oped to calculate
the total maximum mercury load from the watershed that would achieve the derived water
quality target of 3.4 ng/l. The TMDL is calculated as given below:

HighestSegmentConcentration - Water QualityT arg et
CurrentAnnual AveragelL.oad . TMDLLoad

where:

Highest Segment Concentration = 6.6
Current Annual Average Load= 6.1 kg/year
Water Quality Target= 2.8 ng/|

TMDL Load iscalculated as 2.58 kg/year total mercury.
The estimated current loading of mercury to the Suwannee River basin is 2.58 kg/year.
The percent reduction from atmospheric sourcesis cal culated using the following equation:

% Reduction = TMDL *100

CurrentLoadings

where:
TMDL = Totd allowable Annua Load derived in TMDL Calculation
Current Loadings = Sum of al loads from the Watershed

In order to achieve this TMDL, a 58% reduction of mercury from all sourcesis needed.
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10. Allocation of Loads

In a TMDL assessment, the total allowable load is divided and allocated to the various
pollutant sources. This allocation is provided as a Load Allocation (LA) to the nonpoint
sources, defined in this TMDL asthe air sources, and as a Wasteload Allocation (WLA) to
the point sourcefacilitieswith NPDES permits. The difference between the current load and
the allowable load is the amount of pollutant reduction the sources need to achieve in order
for thewaterbody to ultimately achievethe applicablewater quality standards, inthisTMDL
expressed as awater quality target of 2.8 ng/l.

The calculated allowable load of mercury that can come into the Suwannee River without
exceeding the applicable water quality target of 2.8 ng/l is 2.58 kilograms/year. Because
EPA’s assessment indicates that over 99% of the current loading of mercury is from
atmospheric sources, 99% of the allowableload isbeing assigned to the Load Allocation, and
1% of the alowableload isbeing assigned to the Wastel oad Allocation. Therefore, the Load
Allocation and the Wasteload Allocation for the Suwannee River are;

L oad Allocation (atmospheric sour ces) = 2.45 kilograms/year
Wasteload Allocation (NPDES sour ces) = 0.13 kilograms/year

The estimated current loading of mercury to the Suwannee River from the surrounding
watershed is6.08 kilograms/year. Thisload was determined by adding the predicted mercury
load for each of the subwatersheds taking into account delivery times and volatilization that
occursin the tributaries. The difference between the estimated current mercury load (6.08
kg/year) and the calculated allowable load (2.58 kg/year) is 3.5 kilograms/year. Since 2.58
kglyear is 42% of the estimated current loading of mercury, EPA estimates that a 58%
reduction in total mercury loading is needed for the Suwannee River to achieve a water
column concentration of 2.8 ng/l.

This TMDL satisfies the requirements of Section 303(d) and EPA’s implementing
regulations. The calculated allowable load (2.58 kg/year) isthe level necessary to achieve
water applicablewater quality standards. Thissatisfies Section 303(d)(1)(C) and40C.F.R. §
130.7(c)(1). (See section Error! Refer ence sour ce not found. for a discussion of seasonal
variation and margin of safety.) In addition, the sum of the Load Allocation and the
Wasteload Allocation is equal to the calculated allowable load, i.e., the greatest amount of
mercury loading that the Suwannee River can receive without exceeding water quality
standards. Thissatisfies40 C.F.R. 8 130.2(f) & (i). Inaddition, although not required by the
statute or regulations, the TMDL compares the calculated allowable load to the estimated
current loading and identifies the extent to which mercury loadings in the form of
atmospheric deposition need to be reduced in order for the Suwannee River to achieve the
allowableload and, therefore, the applicable water quality standard. Inthisway, the TMDL
functions as a important planning tool -- particularly by quantifying the atmospheric
reduction target -- that federal, state and local authorities can useinidentifying the need for
and imposing regulatory and non-regulatory control measures on air deposition sources.
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10.1. Atmospheric Reductions

EPA estimatesthat over 99% of current mercury loadingsto the River are from atmospheric
deposition; therefore, significant reductions in atmospheric deposition will be necessary if
the applicable water quality standard isto be attained. Based on the total allowable [oad of
2.58 kilograms per year, a 58% reduction of mercury loading is needed to achieve the
applicablewater quality standard. Ananalysisconducted by the EPA Region 4 Air Program
(Appendix A) concludesthat an estimated 9% to 15% reduction in mercury depositionto the
Suwannee River watershed can be achieved by 2010 through full implementation of existing
Clean Air Act (CAA) requirements. In addition, as described in Appendix A, there are a
number of activities planned or underway to address remaining sources of mercury, and EPA
expectsthat therewill befurther reductionsin mercury loadingsover time asaresult of these
activities. EPA isnot able at thistimeto estimate the reductionsin mercury deposition to the
Suwannee River watershed that will be achieved from future activities. However, as
contemplated by Section 303(d)(1)(C), this TMDL quantifies the water quality problem
facing the Suwannee River watershed and identifies the loadings from atmospheric
deposition that would need to be reduced — by CAA initiatives or under other authorities--in
order for the watershed to achieve applicable standards for mercury. In addition, as EPA
collects additional dataand information for the Suwannee River watershed and asnew legal
requirementsareimposed under the CAA, EPA will continueto eval uate the effectiveness of
regulatory and non-regulatory air programs in achieving the TMDL’ s water quality target.

10.2. Allocation to NPDES Point Sources

Theanalysisof NPDES point sourcesin the watershed indicatesthat the cumulativeloading
of mercury from thesefacilitiesislessthan 1% of thetotal estimated current loading. (For a
discussion of EPA’sbasisfor this estimate, see Section 8.2.2.) Evenif thisTMDL wereto
alocate none of the calculated allowable load to NPDES point sources (i.e., a wasteload
allocation of zero), the applicable water quality standardsfor mercury would not be attained
in the waterbody because of the very high mercury loadingsfrom atmospheric deposition. At
the same time, however, EPA recognizes that mercury is an environmentally persistent
bioaccumul ative toxic with detrimental effects to human fetuses even at minute quantities,
and as such, should be eliminated from discharges to the extent practicable. Taking these
two considerations into account, this TMDL therefore provides a cumulative wasteload
allocation applicableto al GeorgiaNPDESfacilitiesin the watershed in the amount of 0.13
kg/year. Asdiscussed in more detail below, the TMDL contemplates that this cumulative
wasteload allocation will be achieved by all NPDES-permitted facilities either through the
discharge of mercury at concentrations below the applicable water quality standard of 2.8
ng/l or through the implementation of a pollutant minimization plan.

Within the cumulative wasteload allocation of 0.13 kg/year, the TMDL assigns individual
wastel oad allocations to each of the 4 NPDES point sourcesin the watershed identified by
the State of Georgia as a potentia significant discharger of mercury. These facilities were
identified by the State of Georgia as“major” facilities because they discharge more than 1
million gallons per day or are considered to a “significant minor” because, among other
reasons, itisconsidered to havethe potential to discharge mercury. Datacollected by EPA at
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facilities in April/May 2001 indicate that mercury is present in their effluent at
concentrations about the applicable water quality standard of 2.8 ng/l. Table 10 below
identifies the NPDES point sources for which EPA has assigned individual wasteload
allocations.

The cumulative wasteload allocation is assigned collectively to the approximately 4 other
NPDES permitted facilitiesin Georgialocated within the watershed. (See Table2 for alist of
all NPDES facilitiesin the watershed of the Suwannee River Basin provided to EPA by the
Georgia Environmental Protection Division.) These facilities have flows of less than 1
million gallons per day. EPA has no data indicating that any of these facilities discharge
mercury at concentrations abovethe 2.8 ng/l applicable water quality standard or that they are
adding mercury at concentrations above that in the source water. In addition, they are not
characterized by the State of Georgia as “magor” or “significant minor” facilities.
Accordingly, EPA believesthat the portion of the cumulative wastel oad allocation available
to these facilities (after subtracting the individual wasteload allocations to the facilities
discussed above) is sufficient to account for any mercury that actually is present in their
effluent.  However, as the new more sensitive EPA Method 1631 mercury analytical
procedure is implemented in the NPDES program, these “minor” facilities must verify
through monitoring whether or not they are significant contributors of mercury (State of
GeorgiaRulesand Regulationsfor Water Quality Control, April 2000, Chapter 391-3-6-.06,
and January 1995 Reasonable Potential Procedures). If it appears, based on this future
monitoring data, that mercury is present in afacility’s effluent at levels above the amount
present in their source water, EPA can assign individualized wasteload allocations to such
facilities. EPA has no reason to believe at this time that there would be a need to revise the
cumulative wasteload alocation itself.

For each of the 4 facilitiesidentified as potential significant contributorsof mercury, EPA is
providing a specific or individual wasteload allocation (WLA). ThisWLA isexpressed in
two different forms. Thefirst isdescribed as Option A below, and the second isdescribed as
Option B. The NPDES permitting authority is authorized by this TMDL to apply either
option to the NPDES point sources affected by this TMDL. In the context of this TMDL,
EPA believesitisreasonableto offer thischoiceto the permitting authority for thefollowing
reasons. First, based on EPA’ sanalysis, either wastel oad all ocation option, in the aggregate,
IS expected to result in point source mercury loadings less than the cumulative wastel oad
alocation. Second, EPA believes this flexibility is the best way of ensuring that the
necessary load reductions are achieved without causing significant social and economic
disruption. EPA recognizesthat NPDES point sources contribute only aminute share of the
total mercury contributions to the Suwannee River. However, EPA also recognizes that
mercury isahighly persistent toxic pollutant that can bioaccumulate in fish tissue at levels
harmful to human health. Therefore, EPA hasdetermined, asamatter of policy, that NDPES
point sources known to discharge mercury at levelsabove the amount present in their source
water should reduce their loadings of mercury using appropriate, cost-effective mercury
minimization measuresin order to ensurethat the total point source dischargesare at alevel
equal to or lessthan the cumul ative wastel oad all ocation specified inthisTMDL. The point
sources WLA will be applied to theincrement of mercury intheir dischargethat isabovethe
amount of mercury in their source water. EPA recommends that the permitting authority

27



Total Maximum Daily Load for Total Mercury in the Suwannee Watershed, GA February 28, 2002

make this choice between Option A and Option B in consultation with the affected
discharger because EPA is not able to make the case-by-case judgmentsin this TMDL that
EPA believes are appropriate.

Option A: Criteria end-of-pipe

Under Option A, the wasteload allocation is equivalent to applying the TMDL water quality
target to the discharger’ s effluent at the outfall point. For thisTMDL, EPA has determined
thiswater quality target to be 2.8 ng/l. Therefore, under thisoption, the wastel oad allocation
for each NPDES point source identified in this TMDL would be the product of multiplying
2.8 ng/l by the permitted or design flow rate of each identified NPDES point source. The
result would be the maximum mass loading of mercury from that point source. Under
Option A, each NPDES point source affected by this TMDL isidentified in Table 10.

Table 10 NPDES Permitted Facilities

NPDES Per mitted Facilities | NPDESID
Brockway Standard, Inc. GA0032921
DNR Stephen C Foster GA0049581
Homerville Ind Park GA0037460
Homerville WPCP GA0031828

Option B: Mercury Characterization or Minimization

Under Option B, the individual wasteload allocations are equivalent to the level of mercury
in a point source’s effluent after implementation, when appropriate, of cost-effective and
appropriate mercury minimization measures. EPA assumesthat feasible/achievable mercury
load reductionsresulting from the mercury minimization effortswill, asacumulative amount
of al 4 facilities, result in a total loading of considerably less than 0.13 kg/year. This
assumption is based on information indicating wastewater treatment plants, which account
for two of the 4 the affected facilities, can attain significant mercury reductions through
source reduction efforts. The effectiveness of mercury minimization efforts at industrial
facilitiesishighly facility-specific; however, significant reductions may be attained through
product substitution and other measures (See Mercury Report to Congress, 1997, Section 4,
and Overview of Pollution Prevention Approaches at POTW’s, EPA 1999). If
implementation of mercury minimization by these 4 facilities does not result in mercury
loadings that, considered together with the quantifiable mercury loadings of the other
ANPDES permitted facilities, are equal to or less than the cumulative 0.13 kg/yr wastel oad
allocation, anumeric wastel oad allocation will be assigned to each facility to assure that the
cumulative wastel oad alocation will be attained.

Affected NPDES permits would need to incorporate permit conditions or limitations as
follows in order to be consistent with the assumptions of this TMDL. See 40 C.F.R. §
122.44(d)(1)(vii)(B). Asthe permitting authority, Georgia would also need to comply with
state law in setting NPDES permit limits. For NPDES facilitiesidentified in Table 10, this
TMDL assumes that the permits will include:
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arequirement to characterize the effluent using the version of EPA Method 1631 then
in effect in order to quantify the amount of mercury present in the influent and
effluent, if any;

arequirement to develop amercury minimization plan if the monitoring data shows
mercury is present in their effluent at levels greater than in their influent or source
water, and the effluent concentration exceeds 2.8 ng/l.

a requirement to implement appropriate cost-effective mercury minimization
measuresidentified through any mercury minimization planning (if such planningis
required as described above).

While this TMDL assumes that the State of Georgia, as the permitting authority, will
determine the necessary elements of a mercury characterization/ minimization study plan,
EPA would expect the plan(s) to have elements similar to thefollowing: (1) influent/effluent
monitoring with sufficient frequency to determine variability and to identify if an increased
amount of mercury is present. If the facility’s discharge is shown to result in an increased
amount of mercury, the plan should also include the following additional elements: (4) the
identification and evaluation of current and potential mercury sources; (4) monitoring to
confirm current/potential sources of mercury; (4) theidentification of potential methodsfor
reducing/eliminating mercury, including housekeeping practices, material substitution,
process modifications, materials recovery, spill control & collection, waste recycling,
pretreatment, public education, laboratory practices, and disposal practices, and the
evaluation of the feasibility of implementation; (4) implementation of cost-effective and
appropriate minimization measures identified in the plan; and (5) monitoring to verify the
results of waste minimization efforts. In addition, EPA expects the permit to establish a
reasonable schedule for the implementation of each element and to require appropriate
progress reports.

ThisTMDL accordsthe permitting authority acertain amount of discretion inincorporating
these wasteload allocations into NPDES permits. The permitting authority is free to
determine the appropriate frequency, duration and location of monitoring associated with the
mercury characterization component of the wasteload allocation. The permitting authority
also hasthe discretion to determinethe level of oversight in connection with the devel opment
of mercury minimization plans and the discharger’s choice of appropriate, cost-effective
measuresto implement. EPA believesthat each of thesedecisionsis heavily fact-dependant
and that the permitting authority isin abetter position than EPA to make them.

Asdiscussed below, thisTMDL assumesthat NPDES permitted facilitiesin Georgialocated
within this watershed will not be authorized to discharge mercury above current effluent
levels. Option B is predicated on the judgment that the 0.13 kg/year cumulative wastel oad
allocation will be achieved by applying waste minimization measuresto current point source
effluent conditions at the 4 facilities identified in Table 10 and by assuring that mercury
dischargesfrom the other 4facilitiesremain at or below current levels. Allowing anincrease
in current effluent loadings of mercury could undercut the assumptions upon which this
TMDL is based unless the permitting authority can demonstrate that any such increase is
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offset by decreases of mercury from other point source(s) in the watershed so that the
cumulative wastel oad allocation of 0.13 kg/year is not exceeded.

EPA recognizes that the State of Georgia's regulations authorize compliance schedules for
water quality-based effluent limitations and conditions once those requirements areimposed
inNPDES permits. See Rulesand Regulationsfor Water Quality Control, Chapter 391-3-6-
.06(10). Under these regulations, the Director of EPD is authorized to establish as a
compliance deadline the date that he or she determinesto be “the shortest reasonable period
of time necessary to achieve such compliance, but in no case later that an applicable statutory
deadline.” Because thereis no applicable statutory deadline relating to the achievement of
these WLA-based limitations, point sources affected by this TMDL may be eligible for
compliance schedules under this provision of Georgia's regulations. This TMDL assumes
that the permitting authority will establish the shortest reasonable period of time for
compliance with permit limitations and conditions based on thisTMDL. ThisTMDL also
recognizes, however, that the permitting authority is in the best position to determine the
timing of mercury characterization and the compliance schedules for developing and
implementing mercury minimization plans.

Regarding the compliance schedules in permits to meet permit limitations and conditions
based on Option B, EPA makesthefollowing observations. First, EPA believesthat apoint
source with a flow of under 5 million gallons per day can develop a detailed mercury
minimization plan within three to six months after the mercury characterization phase is
completed and it has been determined that a minimization plan is requires. Point sources
with a larger flow could develop a plan within about six to 12 months. Second, prompt
characterization of the point sources’ mercury discharges will assist EPA in determining
whether it is necessary to adjust theindividual wasteload allocationsin the near future. Any
unnecessary delay in obtaining thisinformation could interfere with that effort. Third, with
respect to implementation of appropriate, cost-effective mercury minimization measures,
EPA believes that the permitting authority is in the best position to determine what
constitutes “ the shortest reasonabl e period of timefor compliance.” EPA recognizesthat the
implementation of mercury minimization measures can take severa years, especialy when
they involve small, diffuse sources discharging mercury to Publicly Owned Treatment Works
(POTWs).

Other Assumptions I ncorporated into thisTMDL.

The wasteload alocation component of this TMDL reflects the following additional
assumptions:

The permitting authority may write permit conditions that allow the discharge of
mercury at levels equal to the amount of mercury in thefacility’ sintake water (from
the Suwannee River or its tributaries), stormwater, and/or water drawn from the
public water supply. If the permitting authority determinesthat mercury ispresent in
the final effluent at levels above that level present in the influent, the permitting
authority will establish permit limits consistent either Option A or Option B of this
WLA. The permitting authority also should consider whether any increased mercury
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concentration in such discharges present potential for violation of an applicable acute
standard for mercury, and include appropriate limits to protect against such
violations.

No NPDES point source will be authorized to increase its mass | oadings of mercury
above levels reflected in current water quality-based effluent limitations or current
effluent quality, whichever islower (in the case of facilitieswith such limitations) or
current effluent quality (in the case of facilities subject to mercury characterization
reguirements).

The permitting authority will establish the shortest reasonable period of time for
compliance with permit limitations and conditions based on this TMDL.

The State of Georgia will require those facilities rated as “minor municipal” and
“minor industrial” facilitiesto monitor for mercury using the version of EPA Method
1631 then in effect to verify whether or not they have a added mercury. (State of
GeorgiaRulesand Regulationsfor Water Quality Control, April 2000, Chapter 391-
3-6-.06, and January 1995 Reasonable Potential Procedures).

EPA believesthewasteload alocationsinthisTMDL arereasonablein light of thefollowing
factors:

the NPDES point sources, in the aggregate contribute lessthan 1% of thetotal current
mercury loadings to the Suwannee River;

eliminating the point source discharges of mercury (through awastel oad all ocation of
zero) will have no discernible effect on water quality and reducing them beyond the
levels contemplated by the cumulative wasteload alocation is not necessary to
achieve water quality standards;

air sources are responsible for 99% of the mercury loadings to the river; therefore,
water quality standards cannot be achieved under Clean Water Act authorities, but
rather would need to be accomplished through federal, state, local and even,
conceivably, international mechanisms.

in recognition of the persistent, bioaccumul ative, toxic nature of mercury, the TMDL
expects all NPDES permitted facilities to discharge mercury at concentrations at or
below the applicable water quality standards or at least (in the case of the 4 facilities
identifiedin. Table 10) to minimizetheir mercury loadingsto the extent practicable,
in accordance with Option B; the cumulative wasteload allocation of 0.13 kg/year
was calculated to reflect that objective;

based on the comparatively small flow of the other ANPDES permitted facilitiesand
the fact that Georgia has not identified them as having a significant potential to
discharge mercury, it is reasonable to conclude that these dischargers are already
discharging mercury at concentrations well below the applicable water quality

31



Total Maximum Daily Load for Total Mercury in the Suwannee Watershed, GA February 28, 2002

standard of 2.8 ng/l (excluding mercury present in intake or source water). Even if
mercury minimization efforts employed by the 4 facilities identified in Table 10 do
not result in mercury concentrations at those facilities below 2.8 ng/l, there is
sufficient available loading within the cumulative wasteload alocation of 0.13
kg/year to accommodate this;

EPA is unaware of treatment technologies or source reduction strategies that could
allow the NPDES permitted facilities to achieve a wasteload allocation of zero; if
such technology or strategy exists, it is likely to be very expensive and to result in
substantial and widespread social and economic impacts.

the recent adoption of EPA Method 1631 Revision B makes it difficult for EPA to
state with certainty how many of the point sourcesidentified inthisTMDL actually
discharge a net addition of mercury at levels exceeding 2.8 ng/l. . Under these
circumstances, waste characterization is areasonable first step.

State and Federal Responsibility

EPA intends to undertake the following responsibilities under this TMDL.:

1.

2.

3.

Review “major” NPDES permits and other identified “minor” NPDES permits for
facilities located in the watershed of the segments of the Suwannee River that are
covered by thisTMDL;

Take the lead on further characterization of air sources; and

Take the lead on revising the TMDL, as necessary.

EPA expects Georgia to undertake the following responsibilities:

4.

5.

Identify the “major” NPDES facilities affected by this TMDL,;

Identify other NPDES “minor” facilities affected by this TMDL which have the
potential for a significant concentration of mercury in their effluent;

. Modify theNPDES permitsfor thefacilitiesidentified in 1 and 2 aboveto reflect the

conditions as identified in Section 10;

. Determine the frequency and duration of the mercury characterization to be

undertaken by the facilitiesidentified in 1 and 2 above;

Determine the due date and objectives for the mercury minimization plan to be
developed by thefacilitiesin 1 and 2 above that are shown to be discharging mercury
in excess of 2.8 nanogramg/liter through the mercury characterization effort in 4
above;

. Review the mercury minimization plans and determine the plan’s acceptability as
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identified in 5 above;

10. Assure that mercury minimization plans are implemented as expeditiously as
practicable;

11. As appropriate, take the lead on revising or establishing new individual wasteload
alocations (within the cumulative wastel oad allocation of 0.13 kg/year assigned in
thisTMDL); and to allow movement within the cumulative WLA of 0.13 without
having to reopenthe TMDL, e.g., if Option B isn’t working or if one of the 4needsto
get anindividual WLA.

12. Adopt numeric water quality criteriafor mercury for protection of public health in
accordance with 40 C.F.R. 8131.11(b).

11. Implementation

EPA recognizesthat aTMDL improveswater quality when thereisaplan for implementing
the TMDL. However, CWA section 303(d) does not establish any new implementation
authorities beyond those that exist elsewherein State, local, Tribal or Federal law. Thus, the
wasteload allocations within TMDLSs are implemented through enforceable water quality-
based effluent limitations in NPDES permits authorized under section 402 of the CWA.
Load allocations within TMDLSs are implemented through a wide variety of State, local,
Tribal and Federal nonpoint source programs (which may be regulatory, non-regulatory, or
incentive-based, depending on the program), as well as voluntary action by committed
citizens. See New Paliciesfor Establishing and Implementing Total Maximum Daily Loads
(TMDLYs), dated August 8, 1997.

EPA believes it is useful during TMDL development, if time is available, to gather
information that would facilitate TMDL implementation. For example, the TMDL may
identify management strategies that categories of sources can employ to obtain necessary
load reductions. EPA believes, however, that TM DL implementation —and implementation
planning — is the responsibility of the State of Georgia, through its administration of the
National Pollutant Discharge Elimination System (NPDES) point source permit program and
through its administration of any regulatory or non-regulatory nonpoint source control
programs.

A consent decreeinthecaseof SierraClubv. EPA, 1:94-cv-2501-MHS (N.D. Ga.), requires
EPA todevelop TMDLsfor all waterbodies on the State of Georgia s current 303(d) list that
are not developed by the State that year, according to a schedule contained in the decree.
That is, EPA and the State work cooperatively to develop all TMDLsfor agiven set of river
basins each year, with all river basinsin the State covered over a5-year period. On July 24,
2001, the U.S. District Court entered an order finding that the decree also requires EPA to
develop TMDL implementation plans. EPA disagrees with the court’s conclusion that
implementation plans are required by the decree and has appealed the July 24, 2001, order.

In the absence of that order, EPA would not propose an implementation plan for thisTMDL.
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The Agency is moving forward, however, to comply with the obligations contained in the
order. EPA has coordinated with the Georgia Environmental Protection Division (EPD) to
prepare an initial implementation plan for this TMDL and has also entered into a
Memorandum of Understanding (MOU) with EPD, which sets out a schedule for EPD to
develop more comprehensive implementation plans after this TMDL is established. The
initial plan providesfor animplementation demonstration project to address one of the major
sources of pollution identified in this TMDL while State and/or local agencies work with
local stakeholdersto develop arevised implementation plan.

EPA understands, pursuant to the July 24, 2001, order, that it continues to have
responsibilities for implementation planning if for any reason EPA cannot complete an
implementation plan for this TMDL as set out in the MOU. If the July 24, 2001, order is
vacated, EPA would expect to support efforts by the State of Georgia to develop an
implementation plan for this TMDL. EPA recognizes that approximately 99% of the
mercury load into this watershed is from air deposition. EPD activities to implement this
TMDL, inadditionto activitiesrelated to future air source reductions, will focus primarily on
outreach and education regarding how households and other sources of mercury to POTWs
can minimize the introduction of mercury to their wastewater.
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13. Appendix A. Analysis of Atmospheric Deposition of
Mercury
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